Quasar/IGM Science from
Big BOSS

Galaxy Spectrum by PCA

BigBOSS supernova spectroscopic survey
Quasar Science (Black Hole Mass)

IGM Science (Ly alpha Forest) => this talk

Covered by BigBOSS friends: BAO,
Nuetrino Mass, Proximity effect




Eigenspectra
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® ~90% of residual
goes to first 3
components
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SDSS Galaxy Spectrum

I 1 L] 1 T I

6000 7000

Wavelength (R)

4000 5000




SNIa Time Evolution by PCA
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Supernova Ia from SDSS DR/

Janos Botyanszki, Kimberly Aller,
Josh Meyers (code), Nao Suzuki(eigen spectra)
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Plate 0230 Fiber 0330 MJD 52251 (Median Filtered) Plate 0305 Fiber 0575 MJD 51613 (Median Filtered) ) ) Plate 0452 Fiber 0319 MJD 51911 (Median Filtered)
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SDSS DR7 : | SNIa / 6000 Galaxies
BigBOSS : with 50 million galaxies => 10,000 SNe la




QQuasar Basics 1:
Number Density Evolution
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Quasar Host Galaxies HST « WFPC2

PRC96-35a * ST Scl OPO * November 19, 1996
J. Bahcall (Institute for Advanced Study), M. Disney (University of Wales) and NASA

redshift z

e Red (M <-27) Green (M <-26) Blue (M< -25) Black (M <-24):
Combo-17 Survey (MPG/ESO 2.2 m : Wolf et al. 2003)




Quasar Basics 2 : SED
UV Excess
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Physics of UV Excess

Accretion disk surrounds the
super massive black hole

SED(Mass, Accretion Rate)
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Extracting Cosmological Parameters

NHI Gas

Dark Matter

Simulation vs. Observation

ACDM Simulated Spectrum  z==2
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Fitted Q0105+1619 2z=R.64483
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Mass Power <=> Flux Power
(Simulation: bias <= translator)
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Flux Power Spectrum from SDSS
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Ly alpha Forest Evolution

Q1937-1009 =z=3.805

Q12290207 z=1.037
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IGM Physics
ngrl' =nynea . (HI,T)

N~ Ny~ Ne ~ 0P

p o (1+2)°




Ionization Rate : 5 years ago

o

— Madau, Haardt & Rees 1999

® This Work

[0 McDonald & Miralda—Escude 2001
O Bolton et al. 2005
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Tonization Rate : 2009

Dall’Aglio et al 2009

Faucher-Giguere el al. 08 0 VLT/UVES sample
Bolton et al. 05 b} SDSS sample
Haardt&Madau 01




Flux Power Amplitude Measurement

Mass Power Spectrum
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Flux Power Amplitude
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Growth Factor

Tytler et al (2004)
BigBOSS

WMAP Q,,=0.27, Q,=0.73

EdS Q,=1.0, 2,=0.0
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Summary
Bi1gBOSS : Ly alpha Forest

Ly alpha Forest BAO : Anze, Shirley, Nic’s
talk

Neutrino Mass : Anze’s talk
Proximity Effect : Gabor’s talk

H/He Reionization : Gabor’s talk
Growth Factor : Eric’s talk + this talk

Spectral Index, Mass Power Amplitude etc!!!




Basics of Spectroscopy
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Can we remove metals/DLAS?

Standard Deviation of Da

Lya Forest
0.089, 377%

Lya of DLA/LLS
0.035, 33%




